Protein methylation in cerebellar synaptosomes.
Synaptosomes from five regions of adult rat brain were isolated, analyzed for methyl acceptor proteins, and probed for methyltransferases by photoaffinity labeling. Methylated proteins of 17 and 35 kDa were observed in all regions, but cerebellar synaptosomes were enriched in a 21-26-kDa family of methyl acceptor proteins and contained a unique major methylated protein of 52 kDa and a protein of 50 kDa, which was methylated only in the presence of EGTA. When cerebellar and liver subcellular fractions were compared, the cytosolic fractions of each tissue contained methylated proteins of 17 and 35 kDa; liver membrane fractions contained few methylated proteins, whereas cerebellar microsomes had robust methylation of the 21-26-kDa group. Differential centrifugation of lysed cerebellar synaptosomes localized the 17- and 35-kDa methyl acceptor proteins to the synaptoplasm, the 21-26-kDa family to the synaptic membranes, and the 52-kDa to synaptic vesicles. The 21-26-kDa family was identified as GTP-binding proteins by [alpha-32P]GTP overlay assay; these proteins contained a putative methylated carboxyl cysteine, based on the presence of volatile methyl esters and the inhibition of methylation by acetylfarnesylcysteine. The 52-kDa methylated protein also contained volatile methyl esters, but did not bind [alpha-32P]GTP. When synaptosomes were screened for putative methyltransferases by S-adenosyl-L-[methyl-3H]methionine photoaffinity labeling, a protein of 24 kDa was detected only in cerebellum, and this labeled protein was localized to synaptic membranes.